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Abstract: Virtual reality (VR) is an emerging possibility for delivering
educational content and experiences to students. To make VR a viable solution,
this research study examined Google Cardboard as a lowcost 3D viewer in
conjunction with a provided smartphone. The purpose of the instructional design
project was to develop a module within a learning management system (LMS)
and to gather affective domain research data on student perceptions of those who
utilized a Google Cardboard device to view content for a high school social
studies class at a Hawai‘i Public Charter School. This study included an even mix
of male and female grade 9 students.
Introduction
Learning Technology (LT) as a discipline contributes by adding technology enhancements to
curriculum in addition to working with subject matter experts (SME) to create educational
content for various audiences. As current and future practitioners of the discipline, we need to
continually look to the horizon to better bridge technology in education. Generation Y is
comprised of digital natives and are typically technophiles that do not have a fear of technology.
A 2014 study by Edison Research found that 75% of 1217 year olds had a smartphone
(Webster, 2014). In harnessing the capabilities studentowned smartphones for academic
purposes, bring your own device (BYOD) initiatives at schools helps to empower student
learning by leveraging devices they already know how to use. Keeping students engaged is a
challenge to educators, and one way of addressing the level of engagement for learning is
through creating virtual reality experiences as a part of the curriculum being taught.
The interest in selecting and wanting to further research BYOD is a current topic that the local
charter school that our research unit is partnered with was facing. Like other schools who have a
onetoone program, BYOD is typically a logical progression for a blended or exclusive
transition. Onetoone programs have a high price tag in that school budgets typically cannot
sustain in the long run. With the charter school’s pilot BYOD program in mind, the focus on
leveraging BYOD devices, and conducting research on how the device is being used, frequency
of use, and what type of teacher professional development would be needed to sustain the future
of BYOD.
This research study zeroed in on the use of a specific, lowcost technology product named
Google Cardboard. The instructional design module was built in an online learning management
system (LMS) for high school students. The students were tasked to assemble and familiarize
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themselves with a Google Cardboard device, learn about VR technology, and then complete a
simple social studies lesson utilizing A History of Hawai‘i (Menton & Tamura, 1999). The
students were from a local, K12 public charter school in Honolulu, Hawai‘i.
The results of the study provided initial data of students perceptions of Google Cardboard, and
some initial findings for organic use of BYOD devices. Since the BYOD program at the school
site is still in a pilot, further research will be needed to assess the viability of BYOD. The
impacts are great for BYOD as schools, school districts, and educational systems can save costs
on technology should the right balance be achieved with such programs.
Literature review
The world that Generation Y lives in requires us as LT practitioners to do a better job in bridging
curriculum, instruction, and technology. As university instructors it may be incumbent upon us
to recognize these skills specifically in the ambiguous nature of current learning environments,
however, in the long run, improvisation of teaching in steady smaller steps will be critical in
alleviating the challenges of working with the demands of a new generation. (D’Souza, 2010).
More efforts need to be placed on curriculum enhancements with embedded technologies.
Leveraging the use of studentowned smartphones is one way to implement lowcost curriculum
enhancements.
The purpose of the instructional design project was to develop a module within a learning
management system (LMS) and to gather affective domain research data on student perceptions
of those who utilized a Google Cardboard device to view content for a high school social studies
class at a Hawai‘i Public Charter School. In order to understand the reasons for selecting Google
Cardboard as a VR platform, we need to understand its beginnings. Google Cardboard was
launched in the summer of 2014, and is only in its infancy as of this publication. Cardboard is
beginning to take off with help from the Education team at Google. They have committed
resources for designing educational content through their Expeditions program.
With Google Expeditions slated to launch in the fall of 2016, teachers and students will have the
opportunity to explore places where they would not ordinarily have an opportunity to visit
through guided 360° photos. The 360° photos also know as photospheres immerse the viewer in
a visual experience that include famous landmarks around the world. With the official release of
Expeditions, underwater and other unique experiences can be expected. Other notable features
of Expeditions is the ability for a master device, such as a teacher’s tablet to guide students,
while using their Cardboard device, through the VR experience by tapping on points of interest
contained in the VR selection. The points of interest have additional text detail about what the
student is viewing. One of the advantages to to guided experience is that the teacher can act as a
docent as students explore for the first time.
The low cost of Cardboard and leveraging the use of smartphones is the key to making VR
learning affordable. As of the publication of this paper, Google Cardboard can be purchased for
under $20 a unit. Compared to other VR products, Google Cardboard is by far low in cost that
makes it viable in the education arena. In looking back two years ago, it would have seemed that
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a product like this was an April Fools prank. Google launched a product made out of cardboard
while it was also selling a hard to obtain product named Google Glass. Glass was a $1,500
product that also required a smartphone, but was eventually put on the backburner.
Google Cardboard (Figure 1.) was conceptualized out of the 20% time that Google employees
are afforded to vision a project and try to bring it to fruition.

Figure 1. Examples of various Google Cardboard models
The hardware side of Google Cardboard uses lowcost viewers, with the reference design made
of foldable cardboard (hence the name) 45mm plastic lenses, and a magnet or capacitivetaped
lever to operate the screen. Once you get everything folded into the right configuration (most kits
come pre folded and assembled) you slip your phone into the front of the viewer (Figure 2)
(usually held in place by velcro or rubber bands) and run an app designed to work with
Cardboard. (Hildenbrand, 2015)

Figure 2. Examples of how to assemble a basic Google Cardboard
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With the completed Cardboard device, the students were able to view content with the Cardboard
app on their smartphone. While there is limited content currently available for Cardboard,
Google has launched an open software development kit (SDK) and their education initiative
entitled “Explorers” to further develop apps and content. The Explorers program is to allow
students to virtually travel to other destinations to be able to experience places they would not
ordinarily get to visit. This research project did not have access to creating experiences in
Google software and leveraged YouTube for the content delivery for the Cardboard experience.
Traditionally, virtual reality has been out of reach for most people, especially when it comes to
using VR in the classroom. Virtual reality, “An artificial environment created with computer
hardware and software and presented to the user in such a way that it appears and feels like a real
environment.” (Webopedia, 2015), is how it has traditionally been known. VR previously
required a desktop or laptop computer to view content. Virtual reality offers unique learning
experiences due to its ability to provide realtime threedimensional visualization and afford
various types of interactivity within virtual learning environments. (Chen, 2015) VR has come a
long way and many improvements have been made to the technology. Improvements such as
headworn devices bring the viewer or audience closer to being immersed in a VR world through
the use of three dimensional (3D) headworn devices attached to computers.
The fully immersive learning experience of VR can be used to increase knowledgebased,
abilitiesbased, or skillbased measures. The assumption underlying the rapid rise in the use of
desktopbased virtual reality technology in instruction is the unique affordances that it offers in
enhancing learners’ cognitive skills. (Merchant, 2013) In part of the study, the researchers were
able to determine that students were able to have an easier time recalling factual information, but
did not experience the same ease with acquisition of skills. The Merchant study also determined
that VR instruction had good results when students were tested immediately after being
presented the lesson. The results of this metaanalysis are encouraging in that they provide
evidence that virtual realitybased instruction is an effective means of enhance learning
outcomes. (Merchant, 2013) The Merchant study paves the groundwork for current research
endeavors such as examining the use of Google Cardboard as lowcost VR for K12 curriculum
enhancement applications.
Companies like Oculus VR created a product called Rift back in 2014. In March of 2014,
Facebook acquired Oculus VR for $2 billion dollars. Other competitive products include
Samsung Gear VR, which requires a qualified Samsung phone to use the software. Both of these
products are cost prohibitive when it comes to price point per unit. Google cardboard is the first
concept that allowed you to use any Android or iOS enabled phone in conjunction with a VR
device made from cardboard to view VR content. The cost of a Google cardboard is typically
less than $20 USD.
Other companies such as Mattel, a well known toy manufacturer also owns ViewMaster, one of
the original, widely commercially available product that introduced stereoscopic experiences by
placing a disc of tiny images into the product. To use the product, the user would then pull down
on a lever on the side of the device to advance the wheel of images, and a new image would be
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displayed. Mattel has created their own cardboard compatible device made from its signature
red, plastic material. As of the publication of this project, the 2016 version of the VR
ViewMaster is within the same price range as Google Cardboard, retailing for under $20 USD a
unit.
Project Design
The learning objectives of the course were as follows: (1) to understand the attack on Pearl
Harbor brought the United States into World War II (WW II), and (2) to understand how martial
law was declared for Hawai‘i and the drastic impact it had on life in the Hawaiian islands.
Additional factors in the project was to introduce a technology device, in this case Google
Cardboard as a supplementary curriculum enhancement device. The two development items
were to create a module in a LMS using instructional design, and to develop a complementary
VR component to the module. Because of the cutting edge technology used for VR, the video
component had to exist outside of the LMS
A website (Appendix C) was created to provide a central place to know what the research was
about, the schedule, and to provide additional technical background about the VR being used for
the research. Content directly related to various assessment pieces were contained with the the
LMS. To accomplish the learning objectives, students first took a preassessment to test their
knowledge on what they may already know about the bombing of Pearl Harbor during WW II.
The embedded section of the modules taught students about additional content of Pearl Harbor.
The postassessment tested the students retention of overall knowledge after completing the
modules. (Appendix D)
Canvas was selected as the learning management system, so that student data could be tracked to
show their pre and post understanding of the content. The additional layer of affective domain
research using John Keller’s ARCS Model of Motivational Design. The Attention, Relevance,
Confidence, Satisfaction (ARCS) survey instrument (Appendix E) was administered to see how
students responded to using Google Cardboard as a part of the learning process. Google Forms
was used to create the ARCS survey instrument.
The Analysis, Design, Development, Implementation, Evaluation (ADDIE) model was used to
develop the Pearl Harbor modules. The ADDIE model was the ideal instructional design
technique used in the development process. The revision process outlined by ADDIE helped the
curriculum developer with a logical creation, testing, and revision process till the product was
finalized. ADDIE was key for developing and streamlining module development within a LMS.
The final piece to the project was to create VR content related to the attack on Pearl Harbor.
Google Expeditions currently uses 360° still photos, and another experiment of this research
project was to take content creation to the next level by creating 360° video content. The 360°
video content retraced the flight path that some of the Japanese bomber aircraft used to sneak
attack “Battleship Row” on December 7th, 1941 (Figure 3). The purpose of the video was not to
create a reenactment, but to visually show students the flight path at the approximate height and
show an aerial perspective of flying from Kahuku Point, off of the North Shore of the island
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O‘ahu, through the central plain, highlighting Wheeler Air Force base, and then on to Pearl
Harbor itself. A commercial helicopter was chartered to fly the flight path. Custom rigging and
safety gear was developed for the “doors off” flight. The researcher and a crew took 360° video
and still photographs for the project.

Figure 3. Diagram showing the multiple waves of attack on O‘ahu’s military targets
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Methods
The purpose of this study was to (1) determine student perceptions of Google Cardboard for
technology enhanced curriculum, and (2) to determine if Google Cardboard could be used in
conjunction with BYOD devices to provide a low cost VR solution for high school students.
While the research in this project was just the tip of the iceberg, the thought was that the findings
have the potential to further justify the use of Google Cardboard and BYOD devices in the
classroom for academic purposes. In future iterations of Google Cardboard in conjunction with
the final release of Google Expeditions for education, teachers and researchers will have a better
understanding of the impact that Cardboard can have as a curriculum enhancement.
Participants were recruited from a grade 9 History of Hawai‘i course at a local public charter
school spent three, 45 minute periods over three weeks in doing a preassessment, construction
of a VR device, and then did a post assessment. Students and legal guardians completed a
consent/assent form (Appendix A). Participants were read a script (Appendix B) and given a
short presentation about the research. Students had access to a onetoone laptop, enabling
learning to take place outside of the physical classroom. Students were able to access content via
Canvas LMS. Testing was done ahead of time to make sure that content filters would not block
the module or any of the associated components.
As a part of the learning process, students had the option to work individually or as a team to
assemble their Cardboard device. The class that participated in the research contained 26
students. They were then grouped into seven teams. The research developed a classroom kit of
contained sever Nexus 5 phones. The kit contained a USB charger designed to charge all of the
phones at once. The classroom kit was designed to be easily portable, low cost, and the phones
were offcontract so that only WIFI could be used on each of the devices
Each team received a Nexus 5, Android smartphone to use with Cardboard device. While some
students had their own smartphone, the research design used a single, provided Nexus 5 for
consistency with the Cardboard experience. The Nexus 5 was deemed capable of running the
Google Cardboard app without any issues. Using a studentowned smartphone could have
created a variable Cardboard experience. Consistency was key as students may have then
reported a different experience in the ARCS survey.
The instrument design was to ask sets of five questions in each section, for a total of five
sections. Section one contained general questions, in the following sections, questions were
arranged from a small scope to a larger scope. The rest of the survey contained four sections:
two for attention, three for relevance, four for confidence, and five for satisfaction.
Results
Data was collected over a three week period. This allowed for 26 students to participate in the
project. Most of the classes at the selected charter school have a 50/50 mix of males and
females. The school’s composition of students reflects the ethnic composition of the State of
Hawai‘i. It also has a diverse sampling from across socioeconomic status, making this an ideal
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test site. Data collection involved students taking a pre and post test assessment, as well as being
able to provide overall feedback in an evaluation of the project after it is completed. Most
critically to this study was the feedback about VR as a part of the lesson.
The participants were evenly split 50/50, male and female. Of the participants who completed
the survey, 100% of them owned a smartphone. 54 percent had an iPhone running iOS, while
the other 46% had an Android device. This was further defined as a smartphone that they had in
their possession that someone else may have purchased for them. As a part of this research
study, unlocking the potential for studentowned smartphones to be used for academic purposes
was one of the hopes.
Of the students surveyed, 71% of them did not use their smartphone for academic purposes on a
daily basis (Figure 4.). In a follow up question, students reported a mixed perception of the need
to have a smartphone for academic purposes in class. Nine of the 24 students were on the fence
about having the requirement, while 10 students felt stronger about needed a smartphone for
academic purposes, the remaining students felt it was less than necessary. While the survey
design was not a deep dive to find out why, on the surface this is a good starting point to take a
look at further research as to why this is the case.

Figure 4. (n=24) Frequency of smartphone use for academic purposes
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In looking at the attention aspect of the instrument, students were asked to answer questions
using a five point Likert scale. Only four of the 24 students had some previous experience with
Google Cardboard. The low previous exposure to the product
In retrospect, the instrument should have allowed for “yes” and “no” for the options as opposed
to sticking with the Likert scale for this question. However, the data can be interpreted as most
of the students had no prior experience, as 13 of the 24 respondents stated they agreed that they
had no prior experience. Four respondents stated that they had experience with Google
Cardboard. Without further investigation, seven of the students may have had some experience
with Google Cardboard. The majority of the participants or 92% reported they enjoyed learning
about Google Cardboard.
The module was based upon existing classroom text and adapted for a learning management
system. All the content presented in the module was supplementary to the existing curriculum
and did not take away from traditional learning in the classroom. The learning management
system consisted of a module with multiple sections. The pre and post assessment was
comprised of multiple choice questions. The evaluation was also multiple choice questions
using a Likert scale as well as open ended questions.
The preassessment, embedded, and postassessment (Appendices D and E) was used to gauge
how much students knew about World War II and Pearl Harbor, taught them through videos and
images, and then retested their knowledge on the topic. Once the modules were completed, the
survey tool (Appendix C) designed using the ARCS model, asked students their perceptions of
the Cardboard device and experience.
As with most research studies in which volunteers are recruited, the participants do not always
complete their tasks. While the total count of participants that consented to participate was 26
students, only 21 of them completed the preassessment, embedded questions, and
postassessment. In taking a look at the pre and post data (Figure 5.) the majority of the students
did better on their postassessment compared to the preassessment.
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Figure 5. (n=21) Preassessment vs. postassessment scores
However, on the embedded and posttest, the last test item appeared to have stumped the
students. In looking back at the final test item for the embedded instruction, students may have
not had enough instruction or clear instruction. The posttest was by far worse than the
embedded test score which could have been related to the students rushing to complete the
assessment to be able to begin working with the Google Cardboard device.
The students provided valuable feedback through the ARCS survey. In the first section
(A)ttention, students reported that 96% of them enjoyed learning about Google Cardboard and
also had a 100% level of enjoyment using the product. The (R)elevance section of the survey
highlighted that 83% of them believed that Google Cardboard would help them better remember
content because of the 3D factor. About 75% of the students felt that other classes such as
English, Math, Science, and Social Studies should incorporate Google Cardboard. Students
reported that 100% of them felt that Google Cardboard does meet its mark and potential for
allowing them to explore somewhere that they could not ordinarily visit.
As as part of the ARCS survey, the remaining two sections were to determine deeper level
understanding and the ability to pass on knowledge that they have acquired. In the (C)onfidence
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section, 88% of the students felt comfortable that they could teach a friend or family member
how to use Google Cardboard. This was a good indicator that the students felt comfortable
enough with the product and had a good understanding of how it worked, with a short handson
experience. After using Google Cardboard, 71% of the students reported that they could come
up with their own use for the product on their own. A good majority of the students were using
critical thinking and problem solving skills to dream up other possibilities. The concluding
portion of the survey asked students about their (S)atisfaction with Google Cardboard. Students
were curious to explore uses of Google Cardboard by downloading additional apps, represented
by 87% of them indicating that they would do so. Lastly, 92% of the participants surveyed
indicated that they were now going to tell one or more friends or family members about Google
Cardboard, and 87% of those same students would show friends or family members how to use
Google Cardboard.
Discussion and Conclusion
The exploratory work to create a 21st century learning experience by incorporating instructional
design to develop a social studies module for the K12 environment, while using cutting edge
technology such as Google Cardboard was a challenge. Without the direct assistance of a subject
matter expert (SME), only a limited scope of breadth and knowledge could be applied to the
World War II, bombing of Pearl Harbor could be created within the time constraints, limited
resources, and time constraints. On a future, larger scope project, working on expanded content
for the module and making it closely linked to the intended textbook would be highly advisable.
Developing the modules within Canvas along with emerging technologies such as 360° video
capture for creating a custom Cardboard VR experience was difficult. In this situation, being on
the bleeding edge meant that not all of the tools necessary for creating well polished products
was widely available at the time of the research.
Students that completed the ARCS survey had the opportunity to provide additional feedback
with a single open ended question of, “Is there anything else we should know?”. Students
wanted to know how long it would take to create their own video for Google Cardboard, and
further wondered if this was possible. They thought the product was cool. While the best
response was “I loved using Google Cardboard during class. If I were to rate it out of ten, I
would give it a over 9000.” The participants of the research project did enjoy their experience
and did provide good initial feedback to take this to the next level.
Conclusion
The intent of the instructional design project was to design a wellconstructed module in
combination with the book A History of Hawai‘i , to devise a social studies lesson to have
students assemble a VR device, learn about VR, and to learn a simple lesson on a moment in
U.S. and Hawai‘i’s history. It is the hopes of the researcher that preliminary information on
BYOD can help to future guide the development of a comprehensive program. The purpose of
the study was to evaluate the effectiveness using the ARCS model of low cost VR products such
as Google Cardboard as a viable curriculum enhancement technology for K12 students. The
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results from the ARCS survey will help to guide the expanded use of Google Cardboard, and has
preliminarily determined that it is a viable option for lowcost VR curriculum enhancement.
The researcher intends to conduct further selffunded research on Cardboard and VR to further
evaluate Google Cardboard and to further create additional content for testing. The create of
modules to guide student driven content creation will also be apart of the immediate future plans.
Other next steps is to expand the scope and collaboration of creating 360° video content and to
disseminate the findings through further white papers, research papers, and conference
presentations.

GOOGLE CARDBOARD FOR A K12 SOCIAL STUDIES MODULE

13

References
Ainge, D. J. (1998). A Virtual Reality Kit: An Innovation for Learning About History.
CyberPsychology & Behavior, 1(3), 245256.
Chen, C. J., & Teh, C. S. (2013). Enhancing an instructional design model for virtual
realitybased learning. Australasian Journal of Educational Technology, 29(5).
D’Souza, N., Yoon, S. Y., & Islam, Z. (2011). Understanding design skills of the Generation Y:
An exploration through the VRKiDS project. Design Studies, 32(2), 180209.
Ho, C. M., Nelson, M. E., & MüellerWittig, W. (2011). Design and implementation of a
studentgenerated virtual museum in a language curriculum to enhance collaborative
multimodal meaningmaking. Computers & Education, 57(1), 10831097.
Huang, H. M., Rauch, U., & Liaw, S. S. (2010). Investigating learners’ attitudes toward virtual
reality learning environments: Based on a constructivist approach. Computers &
Education, 55(3), 11711182.
McCreery, M. P., Schrader, P. G., & Krach, S. K. (2011). Navigating massively multiplayer
online games: Evaluating 21st century skills for learning within virtual environments.
Journal of Educational Computing Research, 44(4), 473493.
Merchant, Z., Goetz, E. T., Cifuentes, L., KeeneyKennicutt, W., & Davis, T. J. (2014).
Effectiveness of virtual realitybased instruction on students' learning outcomes in K12
and higher education: A metaanalysis. Computers & Education, 70, 2940.
Morales, T. M., Bang, E., & Andre, T. (2013). A Oneyear Case Study: Understanding the Rich
Potential of Projectbased Learning in a Virtual Reality Class for High School Students.
Journal of Science Education and Technology,22(5), 791806.
Sampaio, P., de Freitas, R., & Cardoso, G. (2009). Applying Multimedia and Virtual Reality for
Learning Environments. International Journal of Emerging Technologies in Learning
(iJET), 4(2009), 3236.
Tarmana, B., & Kuranb, B. (2015). Examination of the Cognitive Level of Questions in Social
Studies Textbooks and the Views of Teachers Based on Bloom’s Taxonomy. Educational
Sciences: Theory & Practice, 15(1), 110.
Webster, T. 2014 (2014, April 25). 2014 Smartphone Ownership Demographics. Edison
Research. Retrieved September 23, 2015, from
http://www.edisonresearch.com/2014smartphoneownershipdemographics/
Wrzesien, M., & Raya, M. A. (2010). Learning in serious virtual worlds: Evaluation of learning

GOOGLE CARDBOARD FOR A K12 SOCIAL STUDIES MODULE

effectiveness and appeal to students in the EJunior project. Computers & Education,
55(1), 178187.

14

GOOGLE CARDBOARD FOR A K12 SOCIAL STUDIES MODULE

15

APPENDIX A
Google Cardboard Recruitment Script
October 26, 2015
Aloha Class,
My name is Mark Yap. Besides being the IT manager for the Curriculum Research &
Development Group here at UH Mçnoa, I am also a student going for my master’s
degree in Learning Design and Technology. Today, I wanted to let you know about a
research project I am working on for the University of Hawai‘i at Mānoa under the
direction of my professor and principal investigator, Dr. Catherine Fulford. Previous to
my visit to your class today, I have met with Mr. Lush, Mrs. Tassil, Ms. Cottongim, and
Mr. Jeremiah to discuss the research project. They have approved and I am here to
ask for your consideration to participate in the research study.
As you know, there are multiple types of research being conducted here at the
University Laboratory School. The research I am involved in is regarding Google
Cardboard and Google Expeditions. Google Cardboard is a 3D, virtual reality viewer
made of cardboard. Qualified smartphones are able to download apps to view 3D
content. The purpose of the research is to have students assemble a Google
Cardboard device, to learn a lesson related to what you are learning in this course,
participate in a pre and post assessment (quizzes that do NOT affect your grade), and
for you to complete a survey at the end about Google Cardboard.
You will have the right to decline participation in the research. However, we will all do
the lesson as a class. The Google Cardboard device will be yours to keep. In no way
will the outcomes of this research project affect your grade.
The requirements to participate is that you must be in Mr. Lush’s grade 9 History of
Hawai‘i course, are willing to keep an open mind, and provide feedback. There are no
wrong answers.
Does anyone have any questions?
Should you have questions that you did not have an opportunity to ask, you may email
me at mark.yap@hawaii.edu.
Thank you for your time! I look forward to working with you.
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APPENDIX B
Consent to Participate in a Google Cardboard for a K12 Social Studies Module
Mark Yap
Masters Candidate
University of Hawai‘i at Mānoa
College of Education
Learning Design and Technology Department
Phone: 8089565194
The purpose of this project is to learn about students perceptions of Google Cardboard, Google
Expeditions, and learning using virtual reality technology. We are asking your permission to
participate in this study. With your help, we will learn more about the different ways
smartphones impact learning. We will share this information to help all of the University
Laboratory School (ULS), as well as other schools, as well as the greater education community.
Participation in the project will consist of taking two surveys describing your perceptions of the
project before the technology is presented and after is completed. Your name will be replaced
with a code to conceal identity; no personal information will be released in any way at any time.
Completion of the survey will take no more than 30 minutes. More information on this project
can be found at it.crdg.hawaii.edu/research
There is no risk in participating in this study. The results from this study could help support the
continuation of the bring your own device (BYOD) program into other classes in our school, and
beyond. Students are NOT required to have a smartphone in order to participate in the study.
The data we collect will be confidential to the extent allowed by law. However, agencies that
oversee research, such as the University of Hawai‘i Human Studies Program, can review the
research data. We will store all research records in a file cabinet in a locked office for the
duration of the project, and they will be destroyed in compliance after the proper retention
period.
Participation in this project is voluntary. If you choose not to participate or if you want to stop
participating after you started, please let us know. There is no penalty.
If you have any questions regarding the study, please contact Mark Yap at 9565194 or
mark.yap@hawaii.edu. If you have any questions or concerns regarding this study, you may
contact my master’s advisor, Dr. Catherine Fulford, at 9563906 or fulford@hawaii.edu. If you
have any questions about your rights as a participant in the research project, you may contact the
University of Hawai‘i Human Studies Program uhirb@hawaii.edu or at 9565007.
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Student
I agree to participate in the Google Cardboard, Google Expeditions, and Virtual Reality study:
___________________________________________________
Full Name (Please print)
___________________________________________________
_______________________________
Signature
Date

Parent/Guardian
I agree to have my child participate in the Google Cardboard, Google Expeditions, and Virtual
Reality study:
___________________________________________________
Full Name (Please print)
___________________________________________________
_______________________________
Signature
Date
Please return this slip to your child’s teacher.
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APPENDIX C
Website portal for students. Linked to Canvas modules and post survey in Google Forms.
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Students were also introduced to the technology component via the website portal. This was to
separate the learning about the specific technology from the content in the module.
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APPENDIX D
Main module interface.
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Example of the preassessment quiz on WW II  Pearl Harbor.
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Example of the embedded content and testing.
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Example of the postassessment quiz.
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APPENDIX E
Attention, Relevance, Confidence, Satisfaction (ARCS) Survey Instrument
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